Release of D-xylose from wheat straw by acid and xylanase hydrolysis and purification of xylitol.
Xylitol is a valuable sweetener produced from xylose-rich biomass. Our objective was to optimize conditions for maximum release of D-xylose from wheat straw by acid or enzyme hydrolysis with minimal release of other monosaccharides, and to purify xylitol from three other alditols. Ground straw was treated with 10 parts of 0.2-0.4 M sulfuric acid at 110-130 degrees C for 15-45 min or at reflux with 0.75-1.25 M sulfuric acid for 1.5-3 h. Under optimum conditions of either 0.3 M acid at 123 degrees C for 28 min or 1.0 M acid at 100 degrees C for 3 h, 18 or 19% of D-xylose plus approximately 6% other sugars were produced from straw (dry basis). A 16% yield of D-xylose plus 6% other sugars was obtained when hydrothermally (10% straw, 160 degrees C, 1 h) treated straw was incubated with a commercial xylanase. The lack of enzyme specificity for D-xylose release was attributed to the autohydrolysis of polysaccharides during the pretreatment plus slow hydrolysis of cellulose during enzyme digestion. Xylitol with a purity of 95% was obtained in 10% yield from straw after the reduction of an acid-hydrolyzate followed by fractional crystallization. Purification of the mixture of four alditols by open-column chromatography on a strongly basic anion-exchange resin in hydroxide form gave 7% xylitol crystals with a purity of 99%.